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Thelecturer-deﬁneddatatypedescribesthedatastructure,
complete with ﬁelds and initializers. The student is asked to
provide the deﬁnition of the appropriate method(s). Here is
how the process would be executed.
1. Name the function(method)
s
u
m
A good name for the method is
s
u
m.
2. Write down its type
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The student is unlikely to deﬁne
s
u
m as a function with
a
T
r
e
e argument because it is more beﬁtting of a Java
program to use a method. The method does not need
arguments. Given that the values contained in our tree
are integers, the return type for the method is
i
n
t.
3. Enumerate all cases
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Where we relied on pattern matching in the ML
example, we now use Java’s data directed dispatching
to identify the two relevant cases: one to handle a
L
e
a
f
and one to deal with a
B
r
a
n
c
h. It sufﬁces to write each
case in the appropriate class.
4. Deal with any simple case(s)
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Most students would identify the
L
e
a
f as the simple
case, because all that needs to be done here is to return
0. Students who choose
B
r
a
n
c
has the simple case will
probably ﬁnd it difﬁcult to complete this step and are
likely to revisit their earlier, incorrect decision.
5. List the ingredients
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It is necessary to think carefully about the list of
ingredients for the complex case. Using the listed
ingredients, the student may form such expressions
as
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t
.
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.
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) which would
contribute to ﬁnding a solution at step 6.
We encourage students to explore further alternatives,
for example
l
e
f
t
.
l
e
f
t, and ask them whether such
expressions make sense under all circumstances, a test
which the expression
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t does not pass.
6. Deal with the complex case(s)
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Having given the list of ingredients sufﬁcient thought,
most students would not ﬁnd it difﬁcult to complete
the complex case. The complete solution consisting of
t h r e ec l a s s e si st h e na ss h o w nb e l o w .
7. Think about the result
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